In livestock, glycolytic potential (GP) is a critical indicator for evaluating the meat 36 quality. To date, two major genes protein kinase AMP-activated γ3 non-catalytic 37 subunit gene (PRKAG3) and phosphorylase kinase catalytic subunit gamma 38 1(PHKG1), and corresponding cause mutations influencing GP have been confirmed 39 in pigs. Therefore, the aim of this study to identify the novel candidate genes and 40 variations related to GP-related traits using a four-hybrid pig model [Pietrain (P)× 41 Duroc (D)] ×[(Landrace) ×(Yorkshire)]. We totally constructed six RNA-seq libraries 42 using longissimus dorsi (LD) muscles, and each library contained two higher GP (H) 43 or two lower GP (L) individuals. A total of 525, 698 and 135 differentially expressed 44 genes (DEGs) were identified between H11 vs L11, H9 vs L9, and H5 vs L5 groups 45 using PossionDis method, respectively. Notably, we found 97 non-redundant DEGs 46 were mapped to GP related QTLs from three paired comparison groups. Moreover, 69 47 DEGs were identified between H (H11, H9 and H5) and L (L11, L9 and L5) groups 48 using NOIseq method. Additionally, 1,076 potential specific SNPs were figured out 49 between H and L groups, and approximately 40 large Indels with a length ≥ 5bp were 50 5
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(43%) and decreases WHC (>20%) (Ma et al. 2014 
96
Therefore, the objective of this study was to identify the potential candidate 97 genes related to glycogen metabolism traits using RNA-seq technology with 98 extremely GP phenotypic pigs, and find potential functional variations affecting GP 99 phenotypes through SNP analysis. Our results could provide valuable references for 100 identification of major genes and variations related to glycogen metabolism traits. 10 content were determined using the glucose, glycogen and lactate test kit (Jiancheng, 120 Nanjing), respectively. The glucose-6-phosphate (G6P) was determined using the 121 Glucose-6-Phosphate Assay Kit (Sigma, Spruce Street, St. Louis, MO, USA).
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Residual glycogen (RG) was the combined content of glycogen and glucose. The LD muscles from twelve experimental pigs derived from three slaughtered 137 batches (No. 5, 9 and 11) , four individuals for each batch (two with the higher GP and 138 two with the lower GP) were selected for construction of transcriptome libraries, and 139 the schematic overview of RNA-seq libraries construction was shown in Figure S1 . Table S3 provides phenotypic data for all experimental pigs with extreme GP 218 value. Figure S1 is the schematic overview of RNA-seq libraries construction. Figure   219 S2 depicts the distribution of base quality on clean reads. File S1 contains the 220 potential differentially and specifically SNPs information identified in this study. File 
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File S9 provides the information on more than 5bp Indel.
Phenotypes
229
In this study, twelve pigs from three batches (four individuals for each batch) 230 represent the higher GP groups (H group: H11, H9, and H5) and the lower GP groups 231 (L group: L11, L9, and L5). H11 and L11, H9 and L9, and H5 and L5 were derived 232 from the same batch, respectively. The phenotypic characteristics of each 233 experimental pig were shown in Table S3 . From the results, the GP phenotypic values 234 between H and L group individuals were obviously different ( Table 1) .GP phenotypic 235 mean values between H5 and L5, and H9 and L9 were reached extremely significant 236 levels (P<0.01). Although the difference of GP phenotypic mean values between H11 237 and L11 did not reach statistic significant level due to the large variation in H11 group 238 individuals, the obvious difference was actually existed between H11 and L11. In 239 addition, the significant differences of RG, MG, LA, pH 45min , DL 48h and CL between 240 H and L group were also observed.
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Sequencing data and alternative splicing analysis
242
In this study, six sequencing libraries (H11, H9, H5 and L11, L9, L5) were 18 constructed ( Figure S1 ) and sequenced on an HiSeq 4000 platform. More than 6 G 244 bases data was generated from each library, representing more than 50.0 million raw 245 reads. The output of data and alignment results were summarized in Table 2 . After 246 filtering, about 45.0 million clean reads were obtained, the average ratio of clean 247 reads reached 85.0%, and the ratio of clean reads Q20 (those with a base quality > 20 248 and error rate < 0.01) was higher than 97%, indicating that high-quality clean reads 249 were obtained from each library ( Figure S2) . Moreover, the mapping analysis of 250 clean reads showed that more than 29.0 million clean reads were mapped to reference 251 genome for each library, the ratio reached to 65.0%. In the present study, about 252 14,000 known genes and hundreds of novel genes were identified in each library, 253 representing approximate 20,000 known transcripts and 7,000 novel transcripts 254 ( NOIseq method were overlapped with that from PossionDis method ( Table 3) .
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Furthermore, nine DEGs were selected to validate the reliability of sequencing data, 278 and the results indicated that the expression trends of these DEGs were consistent 279 with those obtained from transcriptome data (Figure 3) , and genes name, genes ID 280 and primers information were shown in 
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Identification of potential differential and specific SNPs and Indels
297
In the present study, six higher GP pigs and six lower GP pigs were used for 298 sequencing analysis. Therefore, another objective of this study was to find potential 299 differential and specific SNPs and Indels between GP higher and lower groups. SNP 300 variation types and numbers were analyzed through comparison with reference 301 genome. About 70,000 SNPs were identified in each sequencing library, and 302 transition is the main SNP variation type (File S1-1).The detailed SNP annotation 303 information for each sequencing library, including chromosome, position, gene region, 304 22 and gene ID were shown in File S1-2 to File S1-7. Subsequently, the potential 305 differentially and specifically SNPs between H and L GP groups were refined. A total 306 of 86,381 potential differentially SNPs (File S1-8) , and 1,076 potential specific SNPs 307 were figured out (File S1-9). Notably, 40 DEGs derived from PossionDis method 308 contained potential specific SNPs were screened (Table 4) 
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showed that six of eight were real SNPs, the genotype and allele frequencies of each 314 variation in higher and lower GP groups were shown in Table 5 .
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Additionally, about 5,000-7,000 Indels were identified from each sequencing 316 library when compared with reference genome (File S8-1 to File S8-6) , and 292,162 317 and 66 potential differential Indels were figured out from H11 vs L11 (File S8-7) , H9 318 vs L9 (File S8-8) , and H5 vs L5 (File S8-9) groups, respectively. Moreover, the 319 number of Indels was reduced as the length increase, File S9 showed the annotation 23 information of more than 5bp length indels.
321
DISCUSSION
322
Glycogen metabolism disorder involved in defects in glycogen metabolism or 323 excess glycogen stored in liver and muscle cause glycogen storage diseases. In 324 livestock, measurement of muscle glycogen (G) combined with measure of glucose 325 (MG), glucose-6-phosphate (G6P) and lactate content called glycolytic potential (GP) 326 to evaluate the capability of glycogen storage and using it to evaluate the meat quality 327 development. Therefore, we measured the GP phenotypic values of each pig derived 328 from a 279 P×D×L×Y commercial pigs and selected the pigs with extreme GP 329 phenotypic values for RNA-seq analysis in this study. In order to meet the 330 requirements of biological replicates and use as many experimental pigs as possible in 331 sequencing, we selected twelve experimental pigs from three slaughtered batches 332 (No.11, 9 and 5) and four individuals with extreme GP phenotypic values for each 333 batch (two with the higher GP and two with the lower GP) to construct RNA 334 sequencing libraries (Figure S1) . Factually, the phenotypic values of many other meat 335 quality traits showed obvious differences between the higher and lower GP groups, 24 and several reached statistical significant differences, including pH 45min , DL 48h , and 337 CL ( although only six DEGs were overlapped among three groups (Figure 2) 
